Appendix A.

Final Source Listing of Fuzzy Learning Modules
for
Shuttle Translational Controller






SIMULATION APPLICATION: ARIC Translational Controller Simulation

Phi vs TIME
RUN: V Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

Phi_dot vs TIME
RUN: V Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

push vs TIME
RUN: V Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

failure vs TIME
RUN: V Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

x[0] vs TIME
RUN: V Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

x[1] vs TIME
RUN: V Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

pvs TIME
RUN: V Bar Approach
1.00199
P
0.999993
0 200 400 600 800 1000 1200 1400 1600 1800
TIME (sec)

MODULE: ORBITER.Im_range
DATA SAMPLING FREQUENCY:0.200 Hz

ORBITAL OPERATIONS SIMULATOR 7 Tue Nov 17 1992 02:53:45 PM



SIMULATION APPLICATION: ARIC Translational Controller Simulation

v vs TIME
RUN: V Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

(8] vs TIME
RUN: V Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

f[12] vs TIME
RUN: V Bar Approach
0.998906
0295912
0.994918
0 200 400 600 800 1000 1200 1400 1600 1800
TIME (sec)

MODULE: ORBITER.Im_range
DATA SAMPLING FREQUENCY: 0.200 Hz

ORBITAL OPERATIONS SIMULATOR 10 Tue Nov 17 1992 02:53:45 PM




SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[25] vs TIME
RUN: R Bar Approach
0.973244
a31301
0.969358
0 200 400 600 800 1000 1200 1400 1600 1800
TIME (sec)

MODULE: ORBITER.Im_range
DATA SAMPLING FREQUENCY: 0.200 Hz

ORBITAL OPERATIONS SIMULATOR 13 Tue Nov 17 1992 03:06:49 PM




SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[36] vs TIME
RUN: R Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[37] vs TIME
RUN: R Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[48] vs TIME
RUN: R Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[49] vs TIME
RUN: R Bar Approach
0.982156
680196
0.978236
0 200 400 600 800 1000 1200 1400 1600 1800
TIME (sec)

MODULE: ORBITER.Im_range
DATA SAMPLING FREQUENCY: 0.200 Hz

ORBITAL OPERATIONS SIMULATOR 17 Tue Nov 17 1992 03:06:49 PM




SIMULATION APPLICATION: ARIC Translational Controller Simulation

unusualness vs TIME
RUN: R Bar Approach



SIMULATION APPLICATION: ARIC Translational Controller Simulation

sfuel vs TIME
RUN: R Bar Approach
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B3. Fly-Around from V-bar to R-bar vector in 30 minutes



SIMULATION APPLICATION: ARIC Translational Controller Simulation

TARGET CENTERED ROTATING CURVILINEAR LVLH X POS vs TIME

RUN: Fly Around - V Bar To -R Bar

200

180

\,/\

160

N

140

CURV 120

LVLH
X POS

(feety 100

80

60

40

20

VEHICLE: ORBITER.state
TARGET VEHICLE: SOLMAX state
DATA SAMPLING FREQUENCY: 0.521 Hz

ORBITAL OPERATIONS SIMULATOR

7 10.5

14 175

TIME (minutes)

21

245 28

Fri Nov 20 1992 02:23:36 PM

31



SIMULATION APPLICATION: ARIC Translational Controller Simulation

TARGET CENTERED ROTATING CURVILINEAR LVLH Y POS vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

TARGET CENTERED ROTATING CURVILINEAR LVLH Z POS vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

TARGET CENTERED ROTATING CURVILINEAR LVLH X VEL vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

TARGET CENTERED ROTATING CURVILINEAR LVLH Y VEL vs TIME

RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

TARGET CENTERED ROTATING CURVILINEAR LVLH Z VEL vs TIME

RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

TARGET CENTERED ROTATING CURVILINEAR LVLH Y POS vs X POS
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

TARGET CENTERED ROTATING CURVILINEAR LVLH Z POS vs X POS
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

TARGET CENTERED ROTATING CURVILINEAR LVLH Y VEL vs X VEL
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

TARGET CENTERED ROTATING CURVILINEAR LVLH Z VEL vs X VEL
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

LVLH EULER PYR ROLL vs TIME
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

LVLH EULER PYR PITCH vs TIME
RUN: Fly Around - V Bar To -R Bar -
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

LVLH EULER PYR YAW vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

LVLH BIASED BODY ROLL RATE vs TIME
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

LVLH BIASED BODY PITCH RATE vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controlier Simulation

LVLH BIASED BODY YAW RATE vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

sfuel vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

Phi vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controlier Simulation

Phi_dot vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

push vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

failure vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

x[0] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

x[1] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

p vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

v vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

f{3] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

fl4] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

f[5] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

f[8] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

f[9] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

f[10] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

f[13] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

f{14] vs TIME
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

f{15] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION : ARIC Translational Controller Simulation

d[9] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[10] vs TIME
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[12] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[13] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[15] vs TIME
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[16] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[24] vs TIME

RUN: Fly Around - v Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[25] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[27] vs TIME
RUN: Fly Around - V Bar To -R Bar -
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[28] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[30] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[31] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[39] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[40] vs TIME
RUN: Fly Around - V Bar To -R Bar
0.910794
am0go76
0.907158
0 200 400 600 800 1000 1200 1400 1600 1800
TIME (sec)

MODULE: ORBITER.Im_elev
DATA SAMPLING FREQUENCY: 0.200 Hz

ORBITAL OPERATIONS SIMULATOR 32 Fri Nov 20 1992 02:25:02 PM







SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[42] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[43] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[45] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[46] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

Phi vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

Phi_dot vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

push vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

failure vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

x[1] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

p vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

v vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

f{8] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

112} vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

f{16] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d{24] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d(25] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d(36] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[37] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[(48] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[49] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

unusualness vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

Phi vs TIME

RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

Phi_dot vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

push vs TIME

RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

unusualness vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

failure vs TIME
RUN: Fly Around - v Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

x[0] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

x[1] vs TIME

RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

p vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

v vs TIME

RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

f{3] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translationai Controller Simulation

f17] vs TIME

RUN: Fly Around - v Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

8] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

9] vs TIME
RUN: Fly Around - V Bar To -R Bar -
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

f{13] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[(9] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[10] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[21] vs TIME
RUN: Fly Around - V Bar To -R Bar -
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[22] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[24] vs TIME
RUN: Fly Around - V Bar To -R Bar —
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[25] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

!

d[27] vs TIME
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[28] vs TIME
RUN: Fly Around - V Bar To -R Bar
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[39] vs TIME
RUN: Fly Around - V Bar To -R Bar -—
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[40] vs TIME
RUN: Fly Around - V Bar To -R Bar
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B4. Station-Keeping for 30 minutes at 50 feet distance on V-bar



SIMULATION APPLICATION: ARIC Translational Controller Simulation

TARGET CENTERED ROTATING CURVILINEAR LVLH X POS vs TIME
RUN: Station Keep At 200 Feet
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SIMULATION APPLICATION * ARIC Translational Controller Simulation

TARGET CENTERED ROTATING CURVILINEAR LVLH Y POS vs TIME
RUN: Station Keep At 200 Feet
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

TARGET CENTERED ROTATING CURVILINEAR LVLH Z POS vs TIME
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

TARGET CENTERED ROTATING CURVILINEAR LVLH X VEL vs TIME
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

TARGET CENTERED ROTATING CURVILINEAR LVLH Y VEL vs TIME
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

TARGET CENTERED ROTATING CURVILINEAR LVLH Z VEL vs TIME
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

TARGET CENTERED ROTATING CURVILINEAR LVLH Y POS vs X POS
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

TARGET CENTERED ROTATING CURVILINEAR LVLH Z POS vs X POS
RUN: Station Keep At 200 Feet
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

TARGET CENTERED ROTATING CURVILINEAR LVLH Y VEL vs X VEL
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

TARGET CENTERED ROTATING CURVILINEAR LVLH Z VEL vs X VEL
RUN: Station Keep At 200 Feet
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

LVLH EULER PYR ROLL vs TIME
RUN: Station Keep At 200 Feet
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

LVLH EULER PYR PITCH vs TIME
RUN: Station Keep At 200 Feet
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

LVLH EULER PYR YAW vs TIME
RUN: Station Keep At 200 Feet
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

LVLH BIASED BODY ROLL RATE vs TIME
RUN: Station Keep At 200 Feet
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

LVLH BIASED BODY PITCH RATE vs TIME
RUN: Station Keep At 200 Feet
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

LVLH BIASED BODY YAW RATE vs TIME
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

sfuel vs TIME
RUN: Station Keep At 200 Feet
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Range ARIC Learning Parameters - Inputs
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
RUN IDENTIFICATION: Station Keep At 200 Feet —
MODEL: ORBITER
DATE: Sat Nov 21 1992 04:20:52 PM
NUMBER OF DATA POINTS: 361 —
DATA SAMPLING FREQUENCY: 0.200 Hz



Range ARIC Learning Parameters - General Parameters
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
RUN IDENTIFICATION: Station Keep At 200 Feet
MODEL: ORBITER
DATE: Sat Nov 21 1992 04:20:52 PM
NUMBER OF DATA POINTS: 361
DATA SAMPLING FREQUENCY: 0.200 Hz



Range ARIC Learning Parameters - Learning Confidence
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SIMULATION APPLICATION: ARIC Translational Controller Simulation —
RUN IDENTIFICATION: Station Keep At 200 Feet
MODEL: ORBITER
DATE: Sat Nov 21 1992 04:20:52 PM
NUMBER OF DATA POINTS: 361 -
DATA SAMPLING FREQUENCY: 0.200 Hz



Range ARIC Learning Parameters - Scaled Inputs
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
RUN IDENTIFICATION: Station Keep At 200 Feet
MODEL: ORBITER
DATE: Sat Nov 21 1992 04:20:52 PM
NUMBER OF DATA POINTS: 361
DATA SAMPLING FREQUENCY: 0.200 Hz




Elevation ARIC Learning Parameters - Inputs
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
RUN IDENTIFICATION: Station Keep At 200 Feet
MODEL: ORBITER
DATE: Sat Nov 21 1992 04:20:35 PM
NUMBER OF DATA POINTS: 1361 -
DATA SAMPLING FREQUENCY: 0.200 Hz



Elevation ARIC Learning Parameters - General Parameters
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
RUN IDENTIFICATION: Station Keep At 200 Feet
MODEL: ORBITER
DATE: Sat Nov 21 1992 04:20:35 PM
NUMBER OF DATA POINTS: 36t
DATA SAMPLING FREQUENCY: 0.200 Hz



Elevation ARIC Learning Parameters - Learning Confidence
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
RUN IDENTIFICATION: Station Keep At 200 Feet
MODEL: ORBITER
DATE: SatNov 21 1992 04:20:35 PM
NUMBER OF DATA POINTS: 361
DATA SAMPLING FREQUENCY: 0.200 Hz
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Elevation ARIC Learning Parameters - Scaled Inputs
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SIMULATION APPLICATION: ARIC Translational Controlier Simulation
RUN IDENTIFICATION: Station Keep At 200 Feet
MODEL: ORBITER
DATE: Sat Nov 21 1992 04:20:35 PM
NUMBER OF DATA POINTS: 361
DATA SAMPLING FREQUENCY: 0.200 Hz



Azimuth ARIC Learning Parameters - Inputs
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Azimuth ARIC Learning Parameters - General Parameters
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Azimuth ARIC Learning Parameters - Learning Confidence
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
RUN IDENTIFICATION: Station Keep At 200 Feet
MODEL: ORBITER

DATE: Sat Nov 21 1992 04:20:11 PM
NUMBER OF DATA POINTS: 361
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Azimuth ARIC Learning Parameters - Scaled Inputs
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
RUN IDENTIFICATION: Station Keep At 200 Feet
MODEL: ORBITER
DATE: Sat Nov 21 1992 04:20:11 PM
NUMBER OF DATA POINTS: 361

DATA SAMPLING FREQUENCY:
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

f{16] vs TIME
RUN: V Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[24] vs TIME
RUN: V Bar Approach -
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SIMULATION APPLICATION: ARIC Translational Controlier Simulatibn

d[25] vs TIME
RUN: V Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[36] vs TIME
RUN: V Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[37] vs TIME
RUN: V Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[(48] vs TIME
RUN: V Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d{49] vs TIME
RUN: V Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

unusualness vs TIME
RUN: V Bar Approach



SIMULATION APPLICATION: ARIC Translational Controller Simulation

sfuel vs TIME
RUN: V Bar Approach
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B2. Shuttle R-bar Approach from 400 feet to 50 feet



SIMULATION APPLICATION: ARIC Translational Controller Simulation

Phi vs TIME
RUN: R Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

push vs TIME
RUN: R Bar Approach

0 200 400 600 800 1000 1200 1400 1600 1800

TIME (sec)

MODULE: ORBITER Im_azim
DATA SAMPLING FREQUENCY: 0.200 Hz

ORBITAL OPERATIONS SIMULATOR 3 Tae Nov 17 1992 03:05:42 PM



SIMULATION APPLICATION: ARIC Translational Controller Simulation

unusualness vs TIME
RUN: R Bar Approach -—
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

failure vs TIME
RUN: R Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

x[0] vs TIME
RUN: R Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

x[1] vs TIME
RUN: R Bar Approach
0.500998
x[1]
0.499998 e
0 200 400 600 800 1000 1200 1400 1600 1800
TIME (sec)

MODULE: ORBITER.Im_azim
DATA SAMPLING FREQUENCY: 0.200 Hz
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

p vs TIME
RUN: R Bar Approach
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ORBITAL OPERATIONS SIMULATOR 8
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

v vs TIME
RUN: R Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

f{3] vs TIME
RUN: R Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

f{7] vs TIME
RUN: R Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

f[8] vs TIME
RUN: R Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

f19] vs TIME
RUN: R Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[40] vs TIME
RUN: R Bar Approach
0.939683
amu7807
0.935931
0 200 400 600 800 1000 1200 1400 1600 1800
TIME (sec)
MODULE: ORBITER Im_azim
DATA SAMPLING FREQUENCY: 0.200 Hz
ORBITAL OPERATIONS SIMULATOR 24

Tue Nov 17 1992 03:05:42 PM




SIMULATION APPLICATION: ARIC Translational Controller Simulation

Phi vs TIME
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

push vs TIME
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

failure vs TIME
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

x[1] vs TIME
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

v vs TIME
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controlier Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[25] vs TIME
RUN: R Bar Approach -
0.902341

4299054
0.898739

0 200 400 600 800 1000 1200 1400 1600 1800  w

TIME (sec)
MODULE: ORBITER.Im_clev -

DATA SAMPLING FREQUENCY: 0200 Hz

ORBITAL OPERATIONS SIMULATOR 26 Tue Nov 17 1992 03:06:20 PM



SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

d[43] vs TIME
RUN: R Bar Approach -
0911891
@071 —
0.908251
0 200 400 600 800 1000 1200 1400 1600 1800
TIME (sec)

MODULE: ORBITER Ir_elev

DATA SAMPLING FREQUENCY: 0.200 Hz

ORBITAL OPERATIONS SIMULATOR 34 Tue Nov 17 1992 03:06:20 P}



SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

Phi vs TIME
RUN: R Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

Phi_dot vs TIME
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

push vs TIME
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

failure vs TIME
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

x[0] vs TIME
RUN: R Bar Approach
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

x[1] vs TIME
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

p vs TIME
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SIMULATION APPLICATION: ARIC Translational Controller Simulation

- vvs TIME
RUN: R Bar Approach

0.15

-1.66533e-16 K

-0.15

0.3

045

v0.6

-0.75

0.9

-1.35

0 200 400 600 800 1000 1200 1400 1600 1800

TIME (sec)
MODULE: ORBITERIm_range
DATA SAMPLING FREQUENCY: 0.200 Hz

ORBITAL OPERATIONS SIMULATOR 8 Tae Nov 17 1992 03:06:49 PM



SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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SIMULATION APPLICATION: ARIC Translational Controller Simulation
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